except europtum, of the type CP3M were first prepared by Wilkinson in 19S6 from sodium cyclopentadienide and the metal trichloride in tetrahydrofuran. l
The europium derivative, as its tetrahydrofuran complex, CP3Eu(thf), was described later. 2
Di-and monocyclopentadienyl compounds, CP2MCl and CpMC1 2 3 4 respectively, have also been prepared. '
Tris(monomethylcyclopentadienyl)neodymium, (MeCSH4)3Nd, is a tetramer in the solid state and it is likely that the other binary compounds are also associated into oligomeric units in the solid,S The bis(cyclopentadienyl)chloro derivatives are monomeric in refluxing tetrahydrofuran but dimeric in refluxing benzene. 3 A crystal structure of (MeCSH4)2YbCl shows that it is dimeric by way of chloride bridging qroups.6 A a-alkyl, CP2YbMe, is also dimeric in the solid state. 7 In this case the methyl groups bridge the two ytterbium atoms. An ionic bonding model for cyclopentadienyl lanthanide derivatives has been proposed by Raymond. 8 The organometallic chemistry of these elements has been exhaustively reviewed. 9
A straightforward synthetic scheme for pentamethylcyclopentadiene and its alkali metal derivatives allows this useful reagent Addition of sodium pentamethylcyclopentadienide (4.5 g, 0.029 mol) in tetrahydrofuran (75 mL) to neodymium trichloride (3.6 g, 0.014 mol) suspended in tetrahydrofuran (25 mL) resulted in a green solution. After refluxing for 8 h, the tetrahydrofuran was removed under vacuum and the residue was extracted with diethyl ether (2 x 100 mL). The green extracts were concentrated to ca. 150 mL and cooled (-10°C).
The light blue prisms (4.0 g, 48%) were collected and dried under vacuum. I.r. 2722w, 2180w, 1943w, 1306w, 1186m, 1157m, 1123s, 1098s, 1069s, 1021s, 913w, 841w, 802w, 796w sh, 722w, 628w, 618w, 594w, 379m br, 312s br cm-l . (1.9 g, 0.0076 mol) and tetrahydrofuran was added (60 mL).
After refluxing for 8 h, the suspension was evaporated to dryness.
The residue was extracted with toluene (50 mL) and evaporated Sodium Bis(pentamethylcyclopentadienyl)dichlorobis(diethyl ether)ytterbate(III). Sodium pentamethylcyclopentadienide (3.8 g, 0.024 mol) in tetrahydrofuran (7S mL) was added to ytterbium trichloride (3.3 g, 0.012 mol) suspended in tetrahydrofuran (2S mL).
The suspension was stirred for lS h. The tetrahydrofuran was evaporated under vacuum and the residue was extracted with diethyl ether (2 x 100 mL). The purple extracts were concentrated to ca. 100 mL and cooled (-lOoC). The violet prisms were collected and dried in vacuum, yield was 2.7 g (33%). I.r.
2723w, 1307w, l290w, 1187w sh, l172w sh, 11S2m, 1~24m, 1084s br, 1046w, 1024m, 931m, 845m, 824w, 804w, 723w, S98m, 444w, 390m br, 309s br cm-l . 
